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ABSTRACT 


\ 


*rhis  report  describes  the  results  of  an  investigation  to 
evaluate,  by  means  of  chamber  tests,  the  effect  of  concentre* 
Lion  of  H  vapor  and  the  effect  of  time  of  exposure  on  the 
protection  afforded  by  1-1/2  layer  CC-2  impregnated  clothing. 

As  a  result  of  this  Investigation  it  has  been  concluded 
that:  (a)  within  the  range  of  10-100 fflR/l . ,  the  protection  is 
relatively  independent  of  the  concentration  of  agent,  and  (b) 
the  protection  is  primarily  a  function  of  the  time  of  exposure. 

It  was  indicated  that,  for  suc/essive  daily  H  vapor 
exposures,  men  wearing  1-1/2  layer/oC-2  impregnated  clothing 
are  capable  of  tolerating  a  total/of  4  to  8  exp  osure  hours, 
irrespective  of  agent  concentration  wl  thin  the  range  of  10 
to  100/JJh/i*  This  time  of  expo/ure  may  be  incurred  as  a 
continuous  exposure  or  as  intermittent  daily  exposures  of  any 
duration\from  1  to  4  hours. 

It  wab  also  Indicated  t£at  under  the  most  adverse  condi* 
tions  studied  in  these  sendes  of  tests  (l.e.j  low  concentra¬ 
tion  of  H  Vapor  and  long  /ime  of _ exposure) ,  a  CT  of  approxi¬ 
mately  Z00\  is  the  uppei/limit  for  which  1-1/fe  layer  CC-2 
clothing  may  be  expeot&a  to  provide  adequate  protection. 
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INTRODUCTION 


A,  Authorization 

1.  This  work  was  authorized  -under  project  547/41,  "Maintenance, 
Bureau  of  Ships",  dated  16  December,  1940.  The  problems  which 
wore  proposed  fox-  oi-udj  v*o re  given  in  Bureau  of  Ships  Letter 
S-S77-2 (Dz) ,  Serial  811  of  17  December,  1940, 

B,  Statement  of  Problem 

2.  The  purpose  of  this  investigation  w as  to  determine  t  he  e  ffect 
of  (a)  variation  in  H  vapor  concentration  and  (b)  variation  in 
time  of  exposure  on  the  protection  afforded  by  1-1/fe  layer  CC-2 
impregnated  clothing. 

C •  Known  Facts  Bearing  on  Problem  and  Theoretical  Considerations 

3.  Work  at  this  Laboratory  and  by  other  investigators  has  dan  on- 
strated  that  the  degree  of  skin  damage  incurred  by  unclothed 
human  subjects  (or  subjects  dressed  in  plain  clothing)  on  expo¬ 
sure  to  vesicant  vapors  is  a  function  of  both  the  concentration 
of  vapor  and  the  time  of  exposure.  Therefore  the  CT  value  (con¬ 
centration  in  mg./m,8  or  r/l  x  time  in  min.)  is  used  as  a 

means  of  combining  these  two  factors  in  any  evaluation  of  the 
physiological  effeots  of  vesioant  vapor  exposures, 

4,  It  has  been  demonstrated  further  that  over  a  relatively  wide 
range  of  both  time  and  concentration  of  vapor,  for  exposures  of 
unprotected  subjeots,  0  and  T  are  inversely  proportional  (CTw-k); 
i.e.,  the  same  degree  of  damage  is  produced  by  a  short  exposure 
to  a  high  vapor  c oncentrat ion  as  is  producedlby. a' long  exposure 
to  a  low  vapor  concentration, 

5,  At  this  Laboratory,  in  the  evaluation  of  CC-2  impregnated 
clothing  as  a  means  of  protection  against  the  effeots  of  expo¬ 
sure  to  H  vapor,  evidence  has  been  obtained  indicating  that,  in, 
the  oase  of  subjects  wearing  GC-2  Impregnated  protective  olothing, 
G  and  T  are  not  inversely  proportional  ICT*k).  This  evidence 
was  obtained  primarily  in  chemical  test.s  in  vhioh  it  was  found 
that  the  total  leakage  of  H  vapor  through  00 -2  Impregnated 
olothing  is  not  a  direct  function  of  the  concentration  of  H 
vapor  to  which  the  cloth  is  exposed.  It  is  planned  ,to  describe 
these  and  other  chemical  testa  in  detail  in  a  separate  report, 
but  the  data  are  also  briefly  summarised  in  this  report, 

6,  Preliminary  physiological  evidenoe  that  CT  is  not  a  oonstant 
in  the  exposure  of  subjects  wearing  CC-2  olothing  was  obtained 
in  the  aeries  of  ohamber  tests  conducted  at  this  Laboratory  and 
reported  in  NRL  Report  No,  P-2208  "Chamber  Tests  with  '  Human 
Subjeota  -<  Part  IX,  Initial  Tests  of  Navy  Issue  Protective 
Olothing  against  H  Vapor"  dated  22  Deoember,  1943,  In  this 
series,  subjects  olothed  in  00-2  impregnated  clothing  were 
aubjeoted  to  60  minute  exposures  at  CTs  ranging  from  200  to 
2600  (3,3  to  43  yH/1,),  The  exposures  at  the  higher  conoentra- 
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tiona  produced  only  very  slightly  more  severe  reactions. 

7.  Subsequently,  the  CWS  at  Edgewood  Arsenal  has  reported  the 
results  of  a  similar  arHar  of  tectc  in  ’.*.10 h  r.;sn  drootiou  la 
standard  Army  CC-2  impregnated  clothing  were  subjected  to  single 
exposures  to  H  vapor  at  various  CTs  from  3,000  to  11,000.  No 
significant  difference  in  effects  was  observed, 

8.  As  the  result  of  these  preliminary  observations,  it  was 
considered  desirable  to  initiate  an  Investigation  to  evaluete 
completely  the  effeot  of  concentration  of  H  vapor  and  the  effect 
of  time  of  exposure  on  the  protection  afforded  by  1-1/2  layer 
CC-2  Impregnated  clothing. 

D.  Previous  Work  Cone  at  this  Laboratory. 

9.  No  previous  chamber  tests  have  been  conducted  at  this  Labora¬ 
tory  with  the  primary  purpose  of  evaluating  the  two  effects 
studied  in  this  series  of  tests.  This  report  is  the  7th  of  a 
series  on  "Chamber  Tests  with  Human  Subjects"  in  which  the 
results  obtained  in  the  evaluation  of  various  protective  devices 
against  the  vesicant  effects  of  persistent  chemical  warfare 
agents  are  reported, 

EXPERIMENTAL 

10.  The  chamber  tests  described  in  this  report  were  donducted 
in  the  NRL  chamber  according  to  the  general  procedure  described 
in  NRL  Report  No,  P-2208  "Chamber  Tests  with  Human  Subjects, 

Parts  I  and  II". 

11.  In  all  tests  eaoh  subject  was  provided  with  the  following 
1-1/2  layer  protective  equipment 

(a)  Standard  Navy  Issue  Arnsen  suit  impregnated  with 
CC»2  by  the  water  suspension  process. 

!b)  CC«e  impregnated  rib-knit  shorts, 
ej  CC-e  impregnated  wool  gloves, 
d)  2  pair  of  CC-2  impregnated  cotton  socks, 

( o >  Arotlos, 

(fj  Mark  IV  gas  masks. 

(g)  3*330  Protective  Ointment  for  the  neok  and  around 
the  facepiece  of  the  mask. 

A.  Effect  of  Concentration  of  H  Vapor 

12 p  Groups  of  5  -  10'  men  dressed  in  the  protective  equipment 
described  above  were  subjected  to  successive  daily  e xposures 
to  H  vapor  in  the  ohamber.  Each  exposure  was  conduoted  for 
exactly  60  minutes  at  90*F  and  65$  RH.  The  olothing  was  worn 
for  four  hours  after  eaoh  exposure,  A  subject  was  vd  thdrawn 
from  the  test  when  he  incurred  an  Intense  erythema  (E)  on 


any  part  of  the  body  24  hours  after  the  last  exposure  (i.e., 
a  "man  break"). 

13.  Nine  groups  of  subjects  were  used.  Each  group  was  exposed 
at  a  given  II  va^ur  uuncentration,  varying  from  5  yH/1,  to  100^ 
H/l.  (300  to  6000  CT). 

14,  The  results  obtained  are  summarized  in  Table  I,  Physiolo¬ 
gical  data  are  given  in  Appendix  II, 

Table  I, 

EFFECT  OF  CONCENTRATION  OF  H  VAPOR  ON  STANDfiRD 

- - — — - 


1-1/2  layer  CC-2  clothing;  60  min,  exposure;  90»F  and  65#  RH, 

.Date  No.  of  Cone. of  E  CT  of  No, of  Exp.  Total  CT  Remarks 
Started  Subjects  Vapor (  y  /l , )  Exp ,  Tolerated  Tolerated  _____ 


4-11-45 

10 

5.0 

300 

11.1 

3,330 

3-  2-45 

8 

10.0 

600 

5.3 

3,180 

Various 

114 

20.0 

1200  . 

4.5+ 

5,400+ 

21  men  not 
"broken" 

11-14-44 

7 

33.3 

2000 

4.2 

8,400 

3  -12-45 

6 

40.0 

2400 

4,5 

10,800 

11-28-44 

8 

50.0 

3000 

3.6+ 

10,800+ 

1  man  not 
"broken" 

2  -13-45 

5 

66.7 

4000 

3,8 

15,200 

2  -20-45 

8 

83.3 

6000 

4.5+ 

22,500+ 

2  men  not 
"broken" 

3  -5-  45 

10 

100 

6000’ 

4.8 

28,800 

15.  The  data  in  Table  I  are  shown  graphically  in  Plate  1, 

These  data  and  graphs  demonstrate  clearly  that,  for  exposure 
of  subjects  wearing  1-1/2  la.yer  CC-2  impregnated  protective 
clothing,  CT  is  not  a  constant  as  regards  the  effeots  produced. 
Instead, it  is  shown  that  in  the  range  of  10  to  100  *H/l.  the 
protection  afforded  by  the  CC-2  clothing  is  relatively  inde¬ 
pendent  of  concentration  of  H  vapor.  If  C  and  T  were  inversely 
proportional,  as  is  the  case  of  exposure  of  unprotected  men,  a 
constant  value  for  total  CT  tolerated  would  have  been  obtained 
for  all  groups,  and  the  number  of  exposures  tolerated  would  have 
decreased  progressively  as  the  CT  per  exposure  increased. 

16.  The  greater  number  (11.1)  of  exposures  tolerated  at  CT 
300  is  understandable  and  not  unexpected.  The  curve  shown  in 
Plata  1A  should  theoretically  approach  the  vertical  axis 
asymptotically  since  at  CT-0  an  Infinite  number  of  exposures 
should  be  tolerated.  This  test  shows  that  the  inflection  point 
lies  between  CT300  and  600, 

17.  It  has  been  demonstrated  previously  that  subjects  wearing 
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plain  dungaree  clothing  wi  th  CC-2  impregnated  shorts  receive 
an  intense  erythema  over  the  unprotected  areas  of  the  body  on 
one  exposure  at  CT  300  (T-  60  min.)  Thus,  it  is  indicated  that 
CT  300  may  be  considered  the  minimum  CT  for  which  1  or  1-1/2 
layer  protection  is  necessary  to  prevent  severe  damage  as  the 
result  or  one  exposure.  This  test  at  CT  300  gives  a  measure 
of  the  protection  afforded  by  1-1/2  layer  CC-2  clothing  at  the 
lowest  CT  for  which  protection  1g  required. 


18.  The  results  obtained  in  this  series  of  tests  confirm 
those  pr eviously . obtained  in  a  series  of  chemical  tests.  In 
these  chemical  tests,  the  leakage  of  H  vapor  through  standard 
suspension  process  CC-2.  impregnated  clothing  at  various  H  vapor 
concentrations  was  measured. 


19.  One  side  of  a  number  of  3  in,  diameter  discs  of  cloth  was 
exposed  at  90*F  to  an  air  stream  containing  definite  concentra¬ 
tions  of  H  vapor.  The  air  stream  had  a  flow-rate  of  0,5  liters/ 
min,,  and  the  exposure  was  conducted  for  one  hour.  During  the 
exposure  another  air  streeop,  humidified  at  65#  RH,  was  passed 
over  the  other  side  of  the  cloth  at  0,2  liters/min.  This  air 
stream  collected  any  H  vapor  which  passed  through  the  cloth 

and  carried  it  into  a  modified  Northrop  titrimeter,  where 
analyses  for  H  content  were  made  every  five  minutes  for  one  hour. 

20.  The  data  obtained  in  this  series  of  tests  are  presented 
in  Table  II. 

TABLE  II 


EFFECT  OF  CONCENTRATION  OF  H  VAPOR  ON  ''LEAKAGE" 
iZmSTW  TEbTOTRfl' '''gHEMIC’ATT  f'ggTs 


Standard  CC-2  cloth';  60 

min.  exposure; 

90* F. and  65#  RH. 

Cone  .  of  H  Vapor 

CT  of 

Total  Leakage  for 

(  s/1.) . 

Exposure 

60.  Min.  Exp.  LVH) 

10.0 

600 

13 

25.0 

1500 

23 

45.0 

2700 

34 

65,0 

3900 

53 

95.0 

5700 

33 

135,0 

8100 

20 

21,  It  may  be  seen  from  the  above  results  that  for  60  minute 
exposures  within  the  range  studied  the  leakage  of  H  .vapor 
through  the  impregnated  cloth  is  relatively  independent  of  the 
concentration  of  H  vapor  to  which  the  cloth  is  exposed.  The 
data  are  plotted  in  Plate  2  together  with  curve  A  previously 
shown  in  Plate  1.  A  comparison  of  the  two  curves  shows  that 
there  is  a  good  relationship  between  chemical  leakage  and 
number  of  chamber  exposures  tolerated;  e.g.  at  CTs  3000-5000 
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the  greatest  chemical  leakage  is  observed,  and,  in  this  range 
of  CTs,  fewer  chamber  exposures  are  tolerated  than  at  higher 
or  lower  CTs, 

22.  It  was  concluded  on  the  basis  of  both  chemical  and  chamber 
tests  that  wltMn  the  range  of  10  to  ICS  ca/l,  the  protection 
against  H  vapor  afforded  by  CC-2  impregnated  protective  clothing 
is  not  primarily  a  function  of  the  concentration  of  H  vapor  to 
which  it  is  exposed.  It  was  indicated  that  the  controlling 
factor  is  the  time  of  exposure, 

B.  Effect  of  Time  of  Exposure 

23,  Groups  of  4  -  8  men,  dressed  as  previously  described  in 
1-1/2  layer  CC-2  protective  clothing,  were  exposed  to  H  vapor* 

In  the  chamber  at  90»F  and  65#  RH  under  the  conditions  as  indi¬ 
cated  In  Table  III. 

TABLE  III 


EXPERIMENTAL  CONDITIONS  FOR  TIME  OF  EXPOSURE  TESTS 


Group 

No. 

No.  of 
Men. 

Cono.  of  H 
Vapor  (*/l.) 

Time  of 
Exposure 
(Min.) 

C.T.  of 
Exposure 

Type  of 
Test 

1 

8 

10 

60 

600 

« 

Man  Break 

2 

5 

10 

120 

1200 

M  II 

3 

7 

10 

240 

2400 

1  Exp,  only 

4 

114 

20 

60 

1200 

Man  Break 

5 

6 

20 

120 

2400 

ii  ii 

6 

7 

20 

240 

4800 

1  Exp.  only 

'  7 

6 

40 

60 

2400 

Man  Break 

8 

4' 

40 

120 

4800 

ii  ii 

9 

7 

,  40 

240 

9600 

1  Exp',]  -  only 

24,  "Man  break"  tests,  i.e.  successive  daily  exposures  until 

an  intense  erythema  (E;  was  incurred,  were  conducted  at  10,;  •FJ 
and  40  with  exposure  times  of  60  and  120  minutes  at 

each  concentration.  In  addition  single  240  minute  exposures 
were  conducted  at  10,  20  and  40  sH/1. 

25,  The  results  obtained  in  this  series  of  tests  are  summarized 
in  Table  IV-  Physiologioal  data  are  given  in  Appendix  III. 


5 


TABLE  IV 


EFFECT  OF  TIME  OP  EXPOSURE  ON  STANDARD  "MAN  BREAKS11  ’ 
1-1/2  layer  CC -2  clothing;  90°F  and  65#  RH. 


Date  No.  of  Cone. of  Time  of  CT  of  No,  of  Exp.  Total  Exp.  Remarks 
Started  Subjs.  H  Vapor  Exp.  Exp,  Tolerated  Hours 
_______  •  (y/l.)  (Min.}  _____  __________  Tolerated  ______ 


3-  2-45 

8 

10 

60 

600 

5.3 

5.3 

3-  2-45 

5 

10 

120 

.  1200 

S.6 

11.8 

3-  1-45 

7 

10 

240 

2400 

1.7  Mat)# 

6.0# 

5  men  not 
"broken" 

Various 

114 

20 

60 

1200 

4,5+ 

4.5+ 

21  men  not 
"broken" 

3-12-45 

6 

20 

120 

2400 

3.5 

7.0 

3-11-45 

7 

20 

240 

4800 

1 ,6(est.)# 

6.4# 

4  men  not 
"broken" 

3-12-45 

6 

40 

60 

2400 

4.5 

4.5 

3-12-45 

4 

40 

120 

4800 

4.0  . 

8*0 

3-17-45 

7 

40 

240 

9600  «* 

2*!H(e»t)# 

8.0+# 

7  men  not 
"broken" 

ftSihce  the  men  in  these  tests  were  subjected  to  only  one  exposure, 
the  number  of  exposures  tolerated  was  estimated  by  assuming  that 
all  the  subjeots  who  did  not  ''break"  as  a  result  of  the  single 
exposure  but  had  incurred  a  moderate  erythema  (E* )  would  have 
"broken"  on  a  second  exposure.  In  view  of  the  results  obtained 
and  the  magnitude  of  the  reactions  exhibited  by  these  subjeots 
(Appendix  II),  it  is  believed  that  this  is  a  valid  assumption 
and  that  the  estimated  values  are  significant. 

26.  The  data  in  Table  IV  are  shown  graphically  in  Plate  3,  In¬ 
spection  of  these'  data'  shows  again  that,  for  exposure  of  subjects 
wearing  <30 -2  impregnated  protective  olothlng,  CT  is  not  a  oons tan t 
Instead  it  is  demonstrated  that  within  the  range  of  conditions 

,  studied,  the  protection  afforded  by  this  type  of  olothlng  is 
primarily  a  function  of  the  time  of  exposure  and  is  almost  en¬ 
tirely  unaffected  by  the  concentration  of  agent, 

27,  From  this  aeries  of  tests  it  is  indicated  that,  for  success¬ 
ive  daily  H  vapor  exposures,  men  wearing  1-1/2  layer  CC-2 
protective  olothlng  are  able  to  tolerate  a  total  of  approximate¬ 
ly  4  -  8  exposure  hours.  This  time  of  exposure  may  be  incurred 
as  a  continuous  exposure  or  as  intermittent  daily  exposures  of 
any  duration  from  one  to  four  hours. 


SUMMARY  AND  CONCLUSIONS 


1.  Standard  "man  break"  teats  have  been  conducted  to  deter¬ 
mine  the  effect  of  time  of  exposure  and  concentration  of  aaent 
.w  ^  *vi  wuu  w  j  A«^oi*  impregnate  a 

clothing. 


2,  These  tests  have  demonstrated  that  (a)  the  protection  is 
relatively  Independent  of  the  concentration  of  agent,  and  (b) 
the  protection  is  primarily  a  function  of  the  time  of  exposure. 

3,  In  "man  break""  testa  at  various  CT  values,  from  600  to 

6000  (10  to  100  JfH/1.  for  60  min.)  the  average  number  of  exposures 
tolerated  ranged  from  3.6+  to  5.3.  The  average  total  CT  tolerated 
ranged  from  3,000  to  30,000.  These  data  showed  that  the  effects 
of  oonoentration  and  time  are  not  inversely  proportional  (CT*k) 
for  subjects  wearing  CC-2  impregnated  protective  clothing,  it 
was  indicated  that  the  protection  provided  is  a  function  of  time 
of  exposure,  not  concentration  of  agent, 

4,  Chemical  testa  also  furnished  evidence  supporting  this  con¬ 
clusion  ,  Within  the  range  of  10  to  135afH/l,  the  leakage  of  H 
vapor  through  CC-2  impregnated  clothing  >ls  almost  entirely  inde¬ 
pendent  of  the  concentration  of  H  vapor  to  whioh  the  doth  is 
exposed. 


6.  It  was  observed  that  slightly  greater  ohsmioal  leakage 
ooourred  at  CTs  3000-5000  (50  to  80  tfH/1.  for  60  min.).  Also 
in  this  range  of  CTs  slightly  fewer  chamber  exposures  were 
tolerated  than  were  tolerated  et  higher  or  lower  CTS  within  the 
range  of  600  to  6000, 


"Man  break"  tests. at  10,  20  and  40  jH/l.  with  exposure 
times  of  60  and  120  minutes  at  each  concentration,  and  single 
;240  minute  exposures  at  these  concentrations  also  have  shown 
that  CT  is  not  a  constant  for  subjects  wearing  OC-2  impregnated 
clothing,  but  that  time  of  exposure  is  the  controlling  faotor 
in  the  protection  provided.  It  was  indicated  that,  for  successive 
daily  H  vapor  exposures,  men  wearing  1-1/2  layer  CC-2  protect¬ 
ive  clothing  are  capable  of  tolerating  a  total  of  4  to  8  exposure 
hours#  This  time  of  exposure  may  be  inourred  as  a  continuous 
exposure  or  as  intermittent  dally  exposures  of  any  duration 
from  1  to  4  hours* 


7.  It  is  indicated  that  under  the  most  adverse  conditions 
studied  in  these  series  of  testa  (i.e,  low  concentration  of  H 
vapor  and  long  time  of  exposure),  a  CT  of  approximately  3000 
is  the  upper  limit  for  which  1-1/2  layer  CC-2  olothing  may  be 
expeoted  to  provide  adequate  protection, 

RECOMMENDATIONS 


1#  It  is  reeommended  that  in  the  evaluation  of  the  protection 
afforded  by  CC-2  impregnated  clothing,  more  emphasis  be  placed 


-  7 


on  the  length  of  time  during  which  protection  is  provided  (i.e. 
time  of  exposure)  than  on  the  concentration  of  agent  or  CT  of 
exposure . 

Hm  It  is  recommended  that  an  effort  be  made  to  increase 
protection  provided  by  CC-2  impregnated  clothing  under  adverse 
conditions  of  exposure,  i,e.,  low  concentrations  of  H  vapor 
for  long  periodj  of  time. 
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APPENDIX  I 


xABLc.  V 

PHYSIOLOgiCAL  READINGS  -  LBOSND 


Symbol 

E* 

E 

E* 

NPV 

NV 

V 

h 

P. 


Reaction 

Moderate  Erythema 
Intense  Erythema 
Papular  Erythema 
Numerous  Pin-Point  Vesicles 
Numerous  Vesloles 
Vesiole 

Moderate  Pigmentation 
Intense  Pigmentation 


Table  VI 


Abbreviation 

saf 

aar 

ab 

ale 

ar 

aah 

athl 

ax 

bt 

c? 

Cl 

dh 

<Sth 

el 

fa 

if 

ing 
kn 
Is 
1th 
lum 
paf 
par 
P«h 
pie 
pop 
pah 


ao 

a  or 
umar 
vth 
wr 


BODY  AREAS  -  DEPEND 
Area 

anterior  axillary  folds 

anterior  arms 

abdomen 

anterior  legs 

arme 

anterior  shoulders 
anterior  thighs 
axillae 
buttocks 
7th  cervioal 
cubital  fossa 
■  olaviolew 
dorsum  of  hands 
doraal  thorax 
elbows 
forearms 

intergluteal  folds 
iliac  orest 
Inguinal 
.  knees 
legs 

lateral  thorax 
lumbar  *?' 

posterior  axillary  folds 
posterior  arms 
penis 

posterior  legs 
popliteal  epaoes 
posterior  shoulders 
posterior  thighs 
scapulae 
scrotum  ' 
upper  medial  arm' 
ventral  thorax 
wrist 


APPENDIX  II 


DETAILED  PHYSIOLOGICAL  DATA  FOR  TESTS  ON  EFFECT 

i  * 

OK  COKUafl'l'KATiOW  OF  AOEMT 
1  ,  Table  VII 

V-  — — i mtmmmmm  iwn 

I  TEST  NO  .  1  -  "MAN  BREAK1’  AT  CT  300  (T  »  60  Min.) 

£ 

I  Date  Started}  4-11-45 


No*  of  Exposures 
Tolerated _ 


I  ■ 

i 


13 


8 


11 


|  I/'..,,'.,  '  ■ 

*•  i'.i/'a-  '►  v,  .i  . 

•  •  •>» . .  , . • 

*:r.  " 

^  ■  ’ 

7  i  . . 


y,  .V’  '  .* 


.a 

. —  v  •« 

19- 

..  UfeV.  A..  ....  . 


14 


14 


Readings  (Hours  after  Last 


H3 


ure) 


T 

E  peh,sc ,dth,pop  '  E  umar,aar,cf,athi,kn,ale, 


E*  umar, athl, kn, ale, 
paf ,pthi,pla 

,t 

E  pop 

E*  athl,kn,ale,paf, 
psh, sc,dth, pthl,  ’ 

*  pie 

E  pop 

E*  athl,kn,ale,pthi, 
pie 

E  pop 

E*  p*h,so,dth 


'E  pop 


E  pop 

E*  paf * par ,so ,pthl , 
ple,psh 

B  pop 

S*  uttar, of, paf , pthl, 
pie 

E  Jen, ale, par, pop 

E*  aar.athi 

E  pop 

fi*  athl,ale,psh,so, 
dth, pthl, pie 

E  pop 

E*  athl,kn,ale,psh, 
pthl, pie 


paf ,psh,par,ao,dth,pthl, 
pop, pie 

E  pop 

E*  athl ,  kn ,  a*le ,  paf  ,psh,sc, 
dth, pthl, pie 


E  pop 

E*  athl, kn, ale, pthl, pie 


E  pop 

E?  kn,ale,psh,a'o,,dth,pthi, 
pie 

E  pop  ■  - 

E*  athl, kn, ale, psh, so, dth, 
pthi.ple 

*  pop, paf 

E»  athl , kn , ale , par , p thl , pie 


E  pthl, pop, pie 
E*  Uttar, kn, ale, paf, psh, par, 
so.dth  1 

E  aar, athi, kn, ole, par, pthl, 
pop, pie 

E  kn, sc, dth, pop 
S*  athl, ale, psh, pthl, pie 


B  pop 

E*  athl. kn, ale, psh, pthl, pie, 
so.dth 


6 


..Okj-lfc  .■'■•■*•  •  ■ 

MJsw. si  ■•..  '■ 

i  '{'t}  x ■  V. . 


E  pah, ao,dth,paf ,1th,' E  ae, dth, paf ,umar,aar,cf , 
aaf.umar  '  athi,kn,pop 

B*  aar, of, pop  JE*  pah, par, el 

E  athi,paf,psh,ao,  ' E  par, pah, ae,dth#pthl,pop,ple, 

dth,pop  '  ax,  1  th,  uinar,  aar 

E*  ash,aar,cf,ax,lth,'  E*  ash, of, aaf ,kn 
kn,ala,pthi,ple  ! 


'E  pah,so,dth 

JE»  ash.aaf ,athi,kn,ale 

'E4  athi,kn,pthi,pop 
'  E  aah,aar,aaf ,paf,psh,ae 
•E*  dth 


E  psh,ac 

E*  ash, dth 

E  cl<aah,aar,umar,of 
athi,kn,paf , pah, so 
pop 

E*  fa,lth,vth,par, 

0?  ,dth,pthl 

E  aah.of.paf ,pah,so, 
dth 

E*  aar,«l  < 

E  of, paf, pah 

E*  aah,uraar,aar,ax, 

lth,athi,kn,ao,dth}E*  ash, aar, 1th, pop 

pop  ; 

E  pop  ’B  pah,ac,dth,pthi,pop,ple 

E*  aah,of,kn,paf,p»h, ’E»  ol,of ,aaf,kn,ale 
ao.,dt:h,pthi,pla  J 

E  1th, paf, pah, so  'B  ax,lth,paf,pah,so,dth 

E*  dth, pop  ’ E*  umar.pop 


PB  paf, pah, so 

P.  aah.aar.of ,aaf,ax,lth,athi, 
kn.ala.ol.dth 

E  unar,of,athl,kn,paf,pah,s«, 
:.th. 


AV «  5.3 
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TABLE  IX 


TEST  NO.  3  -  "MAN  BREAK11  a t  CT  1200  (T  -  SO  Min.) 


This  test  represents  the  standard  e xposure  conditions 
used  in  connection  with  chamber  tests  at  this  Laboratory, 
Consequently  "man  break"  tests  under  these  conditions  have 
been  conducted  with  a  large  number  of  subjects  (114)  during 
the  past  16  months.  The  complete  physiologioal  data  on 
these  subjeots  will  be  given  in  a  later  report. 


TABLE  X 


TEST  NO.  4  -  ,fMAN  BREAK*1  at  CT  2000  (T  ■  60  Min.) 


No.  of  Exposures 

Readings  (Hours  after  Last  Exposure)  1 

Tolerated 

•  24  ' 

" " -  43  I 

li. 

i 

1 

1 

3 

fE  ax,pah,sc,dth  • 

»E*  ash, aaf, par, pop  » 

«  i 

E  ash, aaf ,aar, thi,kn,psh,sc,  3 

dth,paf ,pop, ax  1 

E*  of, pie  I 

1 

■li, 

3 

'E  ax,psh  ' 

»E»  sc,dth,pthi,pop  » 

f  | 

E  ax  3 

E*  ash,of,athi,kn,psh,ac,paf  1 

I 

3 

<E  pah, sc  ' 

»E»  ax,lth,dth,pop  * 

t  i 

f  f 

E+  pop  1 
E  ax,psh,so,paf  f 
E*  ash,thi,kn,of,dth  | 

I 

7  ' 

'E  ax,cf,dth  < 

•E*  psh,sc,pop  * 

t  t 

E  kn,ax  | 

E*  thl,le,so,dth,pop  | 

1  ' 

3 

'E  psh,ac,dth,pop  ' 

•E*  par,pthl,le  < 

i  i 

f  f 

E  ash, ar, of, ax, par.paf.se,  | 

dth.pop  I 

E*  aaf,ar,pthi,le  1 

3  ' 

t 

•E  &ah,ax,lth,psh,soJ 
'  dth,pthi,pop,ple  ' 
•E*  cf,athi,kn,ale,  * 

'  par  ' 

i  i 

E  ash,aaf,aar,ax,thi,kn,l*,  | 

pah, paf, so, dth.pop, par  | 

E*  Of  .8 

7 

( 

'E  ax, so, pop  ' 

fE*  of,psh,dth,pthif } 

'  pla  ' 

E  of, ax, pop  I 

E*  psh,se,dth 

1 

* 

Av.  4,2 

4 

- 

' 

j 

5  * 

* 

* 

TABLE  XI 


TEST  NO,  5  »  1 

Late  Started!  3-12-45 

No,  of  Exposures  ______ 

Tolerated  t 


_"MAN  BREAK"  at  CT  2400  (T  -  60  Min.) 


Readings  (Hours  after  Last  Exposure] 


E  psh, so,dth 
E*  pthl, pop, pie 


E  cf ,ax,psh,so,dthiE  ef ,ax,psh,sc, dth 


pop 

E*  ash,aar,lth,kn, 
par, cl, pthl, pl$. 

E  paf.psh 

E*  aaf,ax,sc,dth 

E  ash, psh, sc, pop 

E*  cf,ax,lth,athi, 
kn,ale,paf ,dth, 
pthl 


E  kn,als,paf,pop  *E  athl.kn, 
E*  ash,aar,of,ax,  »  pop, pie 
athi.,psh,so,dthiE*  aaf.paf 
pthlpple  i 


E  psh,  sc,  dth' 

E*'  ash,  of*,  ax,  1th, 
pafiol 


E  ash,cf ,psh, sc, dth 
E*  el,umar,aar,lth,athi,kn,ale, 
•  pthl, pop, pie 


E*  ash,aar,lth, athi,kn,ale,pop, 
pie 


E  ax,paf,psh 

E*  ol,ash,aar,of,aaf,lth,aa,dth 

E  a8h,umar,aar,of,lth,athl,kn, 

,  ale, psh, so, pthl, pop 
B*  dth 


E  athl,kn,ale,pah,sc,dth,pthl, 
■  Pop, pie 


E  uaar,lth,paf,psh,so,dth 
E*  ash,aar,of 


AV,  4. ‘5 


TABLE  XII 


TEST  MO.  6  -  "MAN  BREAK 11  at  CT  30Q0  (T  -  60  Min.) 


Date  Started:  11-28-44 


Tolerated 

•  - £3 - 

1 - 55 - 

2 

« K  psh,paf 
' E*  sc,dth 

» 

*E  of,pah,paf 
«E*  so,dth 

6 

■k 

1 E  of a  pop 

f 

f 

•E  of, pop 
• B#  ax,psh,pthi 

2 

*  E  psh 

*  B*  sc,dth 

» E  pah,paf 
* E*  sc,dth 

4 

•E  cl,ax,paf,of 
.  » E*  psh, aq ,dth,paf 

»E  of,ax,ar 
•  E*  ash,athi,kn 

2 

>  E  psh, so  • 

» E*  dth,paf 

| 

.« E  psh 

' E*  pafr3c,dth 

6 

•«E  cf,pop,pthi 
'  B*  ax, pah, pop 

»E  cf,athi,le,psh,so,pop 
t E*  ax, dth,par 
| 

6* 

'  E*  of.pop^pthi^ah 
»  sc,dth 

f 

,».E*  None 

•  Pa  psh,so,dthfpaf ,pop 

2 

• E  pah, so 

1  E*  dth,paf 

*E#  pah,dth,sc,paf 

Av.,  3.64 


TABLE  XIII 


TEST  NO-  ?  -  WHAN  BREAK”  .at.  CT  4Q0C  (?■  60  Min.) 

Date  Started t  2-13-45 

No*  of  Exposures  _ Readings  (Hours  after  Last  Exposure} 

Tolerated  t  fe4  _  t  48  r  "  . •  "IM 

5  tE  psh,so  iE  psh, sc 

iB»  ash,cf ,athi,kn, »£•  ax,athi,kn,par,el,pthi, 
t  pthi,pop,ple  t  pop, pie 

3  iE  psh,sc,dth  >E  paf ,psh, sc ,dth 

«E*  ash,dh,wr*ax,  iE*  ash,aar,cf,aaf ,ax,lth,athl, 
i  lth,athi,kn  t  kn, el,bt,pthi,pop,ple 

'  3  tE  psh, sc, pop  tS  ash.aaf, athi,kn,paf ,psh,el, 

>E*  ash,aar ,cl',aaf ,  t  sc 

t  athl,kn,dth,.  ts»  aar,of,ax,lth,dth,pthitpop, 

■  t  pthl,ple  .  pie 

3  *E.  paf, psh, so.dth  iE  cf ,paf ,psh, sc.dth 

»E*  ash,aar,cf  ,aef,  »E*  ash,aar,aaf,lth,athi,kn,el, 

•  athi,kn*pthi,  «  c_  ,bt,pthl,pop,ple 

•  pop  »  " 

5  'E  ef  *E  of,aaf,paf ,pop 

'E*  ash*aaf , psh, par, 'E*  aar,athl,kn,psh,par,el,so, 

•  C-  ,sc*dth,pthi{  bt*pthl,ple 

»  p6p,ple  » 

t  » 


Av,  3  .8 

/ 


TABLE  XIV 


AQOJ.  »  O  ^ 


wAfi  pnanR.-  su  ux  oouu  tT  ■  eg  Min«) 

Date  started:  2-20-46 

No,  of  Exposures  Readings  (Hours  after  Last  Exposure) 
Tolerated  »  St" .  \  T  - jf - u 


T 


5# 


6# 

5 


E  aah.aar,  of  ,aaf, 
ax, athl, kn, paf , 
pah,sc,dth.,pthi, 
POP 

E*  umar,  07 

E  psh.,sc,dth 
E*  paf,pthl,pop, 
pie 

E*  of, pop 


E  a thl, kn, paf, 
pah, so 

E*  umar,of,ale, 
par,el,dth, 
pthi,pop,ple 

E'psh,so,dth 

E*  cl, athl, kn, ale, 
par.el.c^.ptbi 

E*  ash,paf,psh, 
sc,dth 

E  athl, kn, ale, paf, 
pSh,so,dth,pthi, 
pop, pie 

E*  cl 

E  psh,sc,dth 

E*  athi,kn,paf 


T 


E  ash,aar,of ,  athl,  kxi,  ale, 
paf,psh,eo,dth,pthi,pop,ple 


E  psh,sc,dth 
E*  athi,kn,ale,pthi,pop 


E  of, pop 

E*  aaf , a thl , kn, ale , paf ,  pah , 
ac,dth,pthi,ple 

E  umar, aar, of , athl, kn, ale, 
paf ,peh,so,dth,pthl,pop, 

PXe 

E*  ash, par, el, 

E  pah.sc.dth 

E»  e 1 , ash , aar , of , aaf , pie, a  thl , 
kn, ale, par, el,  0?,pthi,pop 

E*  ash, par, pah, so, dth 

E  of , athl , kn , ale , paf , peh ,  sc , 
dth,pthi,pop,ple 
E*  ol,ash,aai>,dh,wr,aaf 


E  paf ,psh,sc,dth 
E*  ash, aaf , athl, kn, ale, pthi, 
pop, pie 


Av.  4,6+ 


TABLE  XV 


TEST  NO. 

9  -  "MAN  BREAK"  at  CT 

6000  (T-  60  Min.) 

Date  Started*  fl- 

5-46 

No,  of  Exposure a 

Readings  (Hours 

after  Last  Exposure) 

Tolerated 

i'  1  1  1  1 

'  4fe 

6 

i 1 

*E  paf ,psh,sc,dth 
'E*  ash,umar,aar, of , 

*  lth,athi,kn,pthi, 
»  pop, pie 

f 

*E  ash,umar,of,lth,athi, 

'  kn,ale,psh,sc,dth,pthi, 

’  pop 

JE*  el, pie 

3 

•E  psh.se.dth 

'E  paf ,psh,sc,dth 

■ 

*E‘  C„  4 
»  7 

' E*  ash,aaf,lth,vth 

i 

3 

1 

•E  pah,ao,dth 

i 

» 

»E  ash,psh,so,dth 
»!•  of 
| 

6 

1 

•E  paf,psh,ao,dth,pop 
'E*  C  .pthi 

*  E+  pop 

'E  athl,kn,paf,psh,so,dth, 

»  7 

*  pthi,ple 

•E*  of, ale 

5 

1 

>E  athi,pop 

•S*  ol,ash,lth,kn. 

'2+  pop 

'E  lth,athi.kn,ale,paf,p*h, 

'  so,dth,pthi,ple 

’  .  ) 

'  ale, paf, pah, CL 
'  ao,dth,pthi,pie 

• 

'E*  ol,of,C7 

;  &  . . 

'E  pah^so.dth.pop 
'E*  ax, 1th 

i 

'2  ax,paf,psh,so,dth 

'E*  ash,cf,athi,kn,ale,pthi, 

|  .pop,  pie 

6 

*2  umar,athl,kn,paf, 

'  psh,so,pop 

'2  ash,umar,of ,aaf,kn,paf ,peh 
!•  so. pop  ,  ^ 

v  "  .  -  *.  >  .  ' 

'&*,  ash,aar,of,ale, 

E*  ltk,athi,ale,al,dth, 

|  07#dth,pthl,ple 

|  pthi,ple 

\ 

4 

'2  paf ,psh,«o,dth# 

1  lgf 

’E*  of ,athi,kn,el 

I 

'2  ash, paf ,psh, sofdth 
|2*  of ,ax,athi,kn 

t 

6 

*2  ash, of, paf ,psh, 

'  .  eo.dth 

'E  ash,umar,aar, of.aaf ,  1th, 

'  vth,athi,kn,ale,paf ,psh, 

'2*  vuaar,aar,ax,lth, 

1  ae,dth,pthi,pop.ple 

'  athl,kn,ale,el, 

'  pthl,pop,ple 

f 

'E»  el 

i 

i 

6 

*2  paf ,psh, ao.dth, 

'  pop 

*2*  vunar,athi,kn, 
pthl,ple 

f 

'E  psh.ao.dth 

'2*  umar,ax,paf,pop 

t 

i 

Av.  4*8 

omssmuA 


EFFECT  OF  COWCEKTRATTOH  OF  AGEHT 
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APPENDIX  III 

DETAILED__PHySIOLOGICAL_DATA_FOR_TEST3  ON 
SFr-aCI  OF  Ilka  OF  EXPOSURE 

TABLE  XVII 

TEST  NO,  10  -  "MAN  BREAK”  at  OT  600  (10.0 for  60  Min.)  • 
Date  Started!  3*2-45 

This  teat  la  the  same  test  as  reported  In  Appendix  II,  Test  No.  2* 

TABLE  XVIII 

TEST  NO >  11  -  11  MAN  BREAK1*  at  CT  1200  (10.0  H/l.  for  120  Min.) 

Date  started!  3-2-45 


No*  of  Exposures  Readings  (Hours  after  Last  Exposure) 


Tolerated 

! 84 

» - 48 - - 

7 

•  ,  I 

»  S  pop 

•  E*  umar, athi,kn. ale, 

«  paf , pah, ao, dth, 

'  ptjhlf  pie 

iE  umar, aar, aaf, athl.Jm, ale* 
t  paf,ao,dth,pthi,pop,ple, 

■»  pah 

•  4 

•  E  paf, pah, so 

•  E*  ash,umar,aar,of, 

•  lth,athl,kn,ale, 

•  dth,pthi,pop/plo 
| 

*E  umar, 1th, paf ,psh, so 
•E*  aah,aar,athi,kn,ale,dth, 
i  pthl,pop,ple 

i 

7 

•  NV  pah.NPV  ash, aaf, 

»  sc 

•  E  ash,  umar, aar, of , 

•  aaf ,ax,lth,athi, 

»  kn,ale,paf ,psh, 

•  sc, dth 

•  E*  cl,pthi,pop,ple 

•NV  psh,aah,ao 

•E  cl, ash, umar, aar, of, aaf , 

•  ax,lth,athi,kn,ale,paf , 

•  pah, par, el, C  ,  so,dth,pthl 

•  pop, pie  7 

• 

* 

f 

3 

•  E  athi,kn,ale,pBh, 

'  par,ao,pthi,pop, 

»  pie 

'  E*  umar, aar, of , dh, 

'  wr,aaf,paf,el, 

•  dth 
| 

•E  umar, aar, of, aaf ,1th, athl, 

’  kn, ale, pah, par, el, bo, dth, 

•  ptni,pop,ple, 

•B*  ax 

t 

f 

7 

Av.  5*6  • 

t  i  umar, pah 
*  E*  1th, paf ,01,80, 

'  dth, pop 

'B  umar, paf, pop 
•E"  psh.so 

i 

• 

TABLE  XIX 


l 

TEST  NO.  18  -  SINflLE  EXPOSURE  AT  OT  2400  (10,0 jg/j.  for  240  Min.) 
Date  Started:  3-1-45 


No,  of  Exposures  Readinas  (Hours  after  Exposure) 

Tolerated  '  54  »  '  . . .  11  ■ 

1 

)E  peh.el.so  'E  psh.so.dth 

aor.paf,07fdth  '  E*  kn,paf,C7 

e  # 

’E*  paf, psh.so.dth  ’  E  psh.so.dth 
,  ’  E*  of , paf 

2  * 

'*•  '  '  E#  paf.pthl 

‘*f  * 

1  , 

'E  paf, pah, per, el, v'  E  psh.par.so.dth.lum 
ao.dth  *  E*  paf, el 

.  E*  umar  1  ♦ 

•  | 

2  M 

:**  8&S&&C'  :a*  •o:«th1'kn'*1*'p*f'p,h' 

;  pop  j 

2  « 

I  E*  psh.so.dth  ■  ;b-  paf, psh.so.dth 

2  #■ 

|E*  paf .psh.so.dth  ’  E*  paf, psh.so.dth 

;  .  ; 

• 

H 

• 

-  > 

*  Since  the  nan  In  this  teat  ware  aubjaoted  to  only  one  expoaure, 
ttoe  number  of  exposure#  tolerated  was  estimated  by  assuming  that 
subjects  who  did  not  "break"  as  a  result  of  the  exposure 
but  had  ineurred  an  E*  would  have  broken  on  a  second  exposure.  • 


it] 


TABLE  XX 


TEST  NO.  13  -  "MAN  BREAK”  at  CT  1200  (20,0  'H/l.  for  60  Min 


This  t«st  is  the  sane  test  discussed  in  Appendix  II,  Test  No.  3. 


14  -  "MAN 


Date  Started)  3-12-45 
No.  of  Exposures 


olsrate 


TABLE  XXI 

"  at  CT  2400  (20,0  >'H/l.  for  120  Min 


Readings  (Hours  after  Last  Exposure 


E  paf ,psh,ao,dth 
E*  umar,of , ax, 1th 


E  ash,aar,cf,ax, 
1th, athi, kn, ala, 
pah, par, el, so, 
dth,pthi,pop, 
pie 

B*  vth 

E  aaf 

B*  ash,umar,ax, 
1th, kn, paf ,psh, 
so,dth,pthi, 
pop, pie 

E  paf,psh,so,dth 

E*  el,ash,umar. 
aar,of , ax, 1th, 
kn,C? 

E  ash, aaf , ax, paf , 
pah,ac,dth 

E*  ol,aar,of,lth, 
athi,kn,ale,el, 

°7 


E  a*h,psh,sc,dth 
E*  of , athi,kn,ale, 

•1 


E  uaar,ax,paf ,psh,so,dth 

E*  ash,ef,athi,kn,ale,pthi,pop, 

pie 

E  ash, ear, of , ax, 1th, vth, athi, 
kn , ale , psh, par, e 1 , so , d  th, 
pthi,pop,ple 


E  umar,of,aaf,paf,psh,so,dth, 
pthi,pop,ple 

E*  ash, ear, 1th, athi, kn, ale 


E  ax,  1th, paf, psh, so, dth, pop 
E*  ash, of, athi, kn, ale 


E  ash, umar, ear, of, aaf, 1th, athi, 
kn, paf, psh, so 

E*  psr,el,C7,dth#pthi,pop,ple 


E  a«h,cf,psh,ee,Uth 
E*  asr,ax,lth,athi,kn,ale, 
pthi,pop,ple 


Av,  3.5 


TABLE  XXII 


TEST  NO.  15  -  SINGLE  EXPOSURE  AT  CT  4800  (80.0  <H/l.  for  240  Min.) 
Date  Started]  3-11-45 


No*  of  Exposures 
Tolerated  » 


Readings  (Hours  After  E^osure) 


2  # 


2  w 
2  « 
2  # 
1 


T — '  * . '  "7,“  . .  “7 

E  of ,athi,kn,el, sc, 
dth . 

E*  ash,aar,ale,paf# 
psh,pthl,pop,ple 

E*  umar,kn,ale,paf , 
pah, so, dth, pthl, 
pop 

E  of ,paf,psh,el 
B*  ol,umar,athi,kn, 
so, dth, pop 

E*  paf,psh,so,dth 

E*  pah, par, el 

E*  of ,psh,el,so,dth 

E  psh,el,ao 
E*  aah,aar,of,athl, 
kn,paf,par,dth, 
pthl* 


E  of,fa,athi,kn,ale.paf, 
psh, el, so , dth, pthl, pop, 
pie 

E*  aah,vunar,aas,.lth 
E*  u»ar, pah, so, dth 


E  of ,athl,kn,paf,psh,par, 
el, so, dth, pthl, pop, pie 
E*  aar.ale 

B»  ax,paf ,psh,so,dth 

No  readings  of  E*  or  greater 

E*  paf,psh,so,dth 

E  paf,psh,so 

E*  aar, of, fa, par, el, dth 


Av.  1«6  W 


#  Since  the  men  in  thio  test  were  aubjeoted  to  only  one  exposure, 
the  number  of  exposures  tolerated  was  estimated  by  assuming  that 
all  ths  subjeots  who  did  not  "break"  as  a  result  of  the  exposure, 
but  had  lnourrad  an  s* ,  would  have  broken  on  a  aeoond  exposure , , 


cl 


TABLE  XXIII 


TEST  NO.  16  -  "MAW  BREAK”  AT  QT  2400  (40.0  /g/l,  for  60  Min.) 

Date  started*  3-12-41 

This  test  is  the  same  as  reported  in  Appendix  11,  Teat  No*  5. 


TABLE  XXIV 


TEST  NO.  17  -  "MAN  BREAK11  AT  ST  4800  (40.0  H/l.  for  120  Min.) 


Date  started*  3- 

No«  of  Exposures 
Tolerated 

12-45 

(Readings  (Hours  After  Last  Exposure) 

• - 

4S 

5 

•E  ol 

NV  ol, ale, pie 

»B*  psh.ao.dth.pthi, 

E  ol.umar 

. 

•  pop, pie 

E*  psh,sc,dth,pthi,pop, 

pie 

3 

«E  paf,pah,ao,dth 

E  of,paf,p»h,sc,dth 

... 

»E*  umar,of,athi,kn. 

E*  ash, aar,ax,lth,kn 

■  ■ 

*  ale,pthi,pop»ple 

4 

»E  athi,kn,ale,pah, 

E  of #athi,kn,ale,psh, 

»  ac, pop, pie 

so,dth,pop,ple 

«E*  el.dth 

E*  ash, el 

4 

»E  pah,ao4dth 

E  pah,so,dth 

*E»  aeh,ax,lth,athi,, 

^ .  ;  ’  •• 

♦  kn40 

■ 

,  AV#  4*0 


TABLE  XXV 


TEST  NO.  IS  -  SINGLE  EXPOSURE  AT  CT  9600  (40  <H/l.  for  240  Min 


T\„  4- /v  J.  **  i  »**  -  »■ 

ww  twIWVtrf.  WVUI  U-X(*10 


No.  of  Exposures 
Tolerated 


Readings  (Hours  After  Exposure 


«  Since  the  men  in  this  test  were  subjected  to  only  one  exposure, 
the  number  of  exposures  tolerated  was  estimated  by  assuming  that 
all  the  subjects  who  did  not  "break"  as  a  result  of  the  exposure, 
but  had  incurred  an  E* ,  would  have  broken  on  a  second  exposure. 


TOTAL  CT  TOLERATED  Mo.  OF  EXPOSURES  ToL CRATED 


N  ^  N  S 

OU  VJi 70M3MS0JX3  JO  <>M 


